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to the implementation of provisions in the Affordable Health Care Act penalizing Medicare payments to institutions with high readmission rates for specifi c diagnoses. Although these policies do not yet apply to the care of children, they have raised the profi le for hospital readmission as an indicator of health care quality. Additionally, a recent large study of children's hospitals showed a wide variation in rate of readmission across institutions, 6 further raising the question of the relationship between quality of hospital care and readmission rate. The validity of rehospitalization as a marker of health care quality, as well as the degree to which readmissions are preventable, have been matters of signifi cant debate. [7] [8] [9] [10] Although previous pediatric studies have examined the discharge process 11 and predictors of readmission, 4, 5, 12 previous literature has not directly examined interventions for general pediatric patients in the transition period after discharge from the hospital but before follow-up with their primary care provider. There have been a number of reports of initiatives to decrease readmissions for specifi c diseases, such as sickle cell disease, 13 asthma, 14 and bronchiolitis, 15 but not for a general pediatric population. A recent systematic review of pediatric hospital discharge interventions included 14 studies, 9 of which studied patients with asthma, 5 studied premature infants, and 1 studied oncology patients. 16 In adult patients, a recent systematic review of studies of discharge interventions included 16 randomized controlled trials, 5 of which showed a signifi cant reduction in readmissions. 17 All of these studies had multiple interventions, but 4 of the 5 effective randomized controlled trials included both patient-centered discharge instructions and postdischarge telephone calls.
Ideally, interventions would be narrowed to the minimal effort that is effective, and therefore examining an intervention that solely includes a structured postdischarge phone call is important. A 2006 Cochrane review 18 concluded that there was insuffi cient evidence to recommend for or against phone calls after discharge. However, the 33 studies included in the review were performed across a wide degree of disciplines, and only 3 studied a pediatric population. Two of these 3 studies were after ED visits, 19, 20 and 1 was specifi cally focused on the use of home apnea monitors. 21 None of these addressed the potential impact of postdischarge calls on general pediatric inpatients.
In this article, we describe the implementation and impact of structured attending physician telephone calls to all patient families within 72 hours of discharge from a pediatric inpatient service. We hypothesized that follow-up phone calls would identify a signifi cant number of unresolved issues after discharge, and that by addressing those issues, we would decrease ED use and hospital readmission within 1 month of discharge. Finally, because reaching out to families during the postdischarge period to address any unresolved issues is likely to be perceived positively, we hypothesized that uniformly doing so would improve patient satisfaction with care.
METHODS

Patients
This study was conducted at the University of North Carolina Children's Hospital, a 150-bed tertiary care hospital, and was approved by the University of North Carolina institutional review board (IRB# 12-1385). Our pediatric hospitalist service is an attending-only service with a mix of general and specialty patients, many of whom travel from across the state for their specialty care. The service has a comanagement relationship with pediatric neurology, directly caring for this group of patients with neurology consultation. Approximately 40% of our patients are admitted with a neurologic diagnosis.
Design and Implementation
We conducted a quasi-experimental study with an intervention and comparison with historical control. On January 1, 2012, our pediatric hospitalist group implemented a policy of calling the families of all patients discharged from our service to assess the transition out of the hospital. Some physicians in the group were already making these calls voluntarily, although the calls were not structured or systematically recorded before the intervention. A sample of 104 discharges before implementation, chosen with a random number generator, showed discharge calls were documented in 50% of patient discharges in the 12 months leading up to study initiation (95% confi dence interval [CI] 41%-59%).
Intervention
Our intervention was to standardize the phone calls with a script, to call every discharged patient, and to document these calls systematically. Our standardized script was created at a monthly pediatric hospitalist meeting with input and consensus from the group. The "script" was a series of prompts for the physician that included questions about the condition of the patient, medication compliance and dosages, whether durable medical equipment was obtained and seemed adequate, and when followup appointments were scheduled (Fig  1) . Physicians were instructed to use the phone calls as a means to identify any problems, questions, or concerns that had arisen since discharge, and to document thoroughly any issues identifi ed and how they were resolved. The documentation in the medical record system was a standardized note that included the script and the respondent's answers to the script elements. The call was closed with a reminder that the patient would receive a mailed survey regarding his or her satisfaction with the hospitalization, and a request that it be completed and returned. Calls were intended to be made to all patients within 72 hours of discharge, with up to 3 attempts to contact families. For non-English-speaking families, a medical interpreter was used through a 3-way language line. Our physicians are typically on service for 7 days at a time, so most calls were made by the discharging physician. A running list of discharged patients was kept so that patients discharged on the last day of the service week could be called by the on-coming physician. Aspects of the discharge process, such as whether to make follow-up appointments before discharge, to fi ll prescription medications before discharge, and/or to make direct physician-to-physician contact with primary medical doctors, were left to the discretion of the discharging physician.
During the entire study period, University of North Carolina Hospitals used a third-party vendor, PressGaney Associates, Inc, to distribute patient satisfaction questionnaires to all patients after discharge. PressGaney is the nation's largest vendor of patient satisfaction surveys, partnering with ∼40% of US hospitals. 22 This survey includes questions divided into 10 domains, with a maximum score of 100 in each domain. Press-Ganey reports include only numeric scores, which are not linked to individual patients. The only identifying information is the service from which the patient was discharged and the hospital unit on which the patient was roomed. For the purposes of our study, we chose to analyze the domains of satisfaction with the physician and satisfaction with the discharge process, as these were hypothesized as the most likely to be affected by our intervention.
Data Collection
Thirty days after the conclusion of our 1-year study period (January 1, 2012-December 31, 2012), the medical record was reviewed for each patient discharged from our service in 2012 (the 2012 cohort). De-identifi ed patient data were recorded in a spreadsheet for each discharge event (several patients had multiple discharges during the year). Recorded data included inpatient or observation status, whether postdischarge contact was documented, a notation of any problems identifi ed in the follow-up note, and whether an ED visit or readmission at our institution occurred within 14 or 30 days of discharge. Similar de-identifi ed data from the discharges during the previous year from January 1, 2011, through December 31, 2011 (the 2011 cohort), also were recorded for comparison. A single physician conducted the chart reviews. Demographic data, including age, gender, race, primary diagnosis, length of stay, and severity of illness (SOI) score, were collected via query of institutional data provided to the University HealthSystem Consortium, an alliance of nonprofi t academic medical centers, including the University of North Carolina. The SOI score is automatically generated by the University HealthSystem Consortium for each admission by using APR DRG Software from 3M (St Paul, MN; http:// solutions.3m.com/wps/portal/3M/en_ US/Health-Information-Systems/HIS/ Products-and-Services/Products-List-A-Z/APR-DRG-Software), with scores ranging from 1 (minor) to 4 (extreme). Finally, numeric scores from PressGaney surveys were obtained for the year before and after implementation of our protocol.
Readmission and ED visit rates are reported at the visit level, as some patients would have multiple admissions in the same year. If an ED visit resulted in an admission, both were recorded and counted. All www.hospitalpediatrics.org readmissions were counted as new index admissions, and subsequent readmissions were counted from the date of the most recent discharge. Both were recorded and counted in their respective utilization categories. If a patient was discharged directly to inpatient psychiatry or inpatient rehabilitation, he or she was not excluded from the analysis, but the admission to the psychiatry or rehabilitation hospital was not counted as a readmission. All planned or scheduled readmissions, including scheduled infusions or procedures, were excluded from the readmissions or ED visit outcome.
Thirty-day readmission and ED visit rates in 2012 (postintervention) were compared with 2011 (preintervention). Traditional readmission data are recorded as any inpatient admission after discharge from a previous inpatient admission. However, this readmission defi nition excludes potentially clinically relevant readmissions or ED visits after an observation stay, and it also excludes observation readmissions. Thus, we also included a separate analysis of any unscheduled readmission (inpatient or observation status) that occurred after any inpatient or observation admission (other than for a scheduled same-day infusion monitoring). Given debate surrounding the degree of preventability of later events after pediatric discharge, we also examined 14-day readmission and ED visit data.
After we noted a trend toward lower SOI scores in 2012, a post hoc chart review was performed on the patients with SOI score of 4 to assess 30-day readmission rates in this subgroup of patients.
Analysis
Patient demographics, frequency of call completion, and content of the follow-up calls are reported descriptively. Simple relative risks (without regression analysis) of readmission or presentation to the ED are reported for the 2012 cohort as compared with the 2011 cohort. We also report absolute readmission and ED visit rates, using a standard z test to compare the 2 independent proportions, with the 2-tailed P value reported. To fully display the data, 30-day readmission rates by month before and after the intervention were plotted on a Shewhart chart and interpreted by using control chart rules. 23 We also performed a separate per-protocol analysis to assess for readmission or ED visits in patients who actually received a follow-up phone call in the 2012 study period. Univariate odds ratios (ORs) are reported showing the odds of having received a call in patients who were readmitted or visited the ED, with no regression analysis for potentially confounding variables. Finally, changes in average Press-Ganey scores from 2011 to 2012 are reported, with t test used to assess statistical signifi cance of changes in scores.
RESULTS
Primary Outcomes
In 2011, there were 538 discharges from our service, representing 463 unique patients. In addition, there were 68 discharges from same-day short stays for infusion or postoperative monitoring. In 2012, there were 583 discharges, representing 503 unique patients, and there were 78 discharges from same-day short stays. After making follow-up phone calls part of standard procedure in 2012, 513 of 661 total patients were successfully reached via postdischarge phone call (78%, compared with ∼50% in 2011 preintervention).
Patient demographics for these time periods are represented in Table 1 . Because designation of race in our electronic medical record is separate from ethnicity, many of those designated as "other" are of Hispanic ethnicity. The 2011 and 2012 cohorts were similar in their demographics and major diagnoses, as well as length of stay and SOI scores. There was a trend toward lower SOI scores in 2012.
Of the 513 patients reached by phone after discharge in 2012, a problem was identifi ed in 102 (19.9%), and approximately half of those were medication related (Table 2) . Additionally, 15 (14.7%) of those patients needing issues addressed reported a change in health condition after discharge. One of those patients was referred to the ED and subsequently readmitted. The category "other" consisted of issues such as social concerns, requests for refi lls on chronic medications, problems with a feeding regimen, or parental questions/concerns about issues that did not fi t clearly into one of the other categories. Almost a third of the problems identifi ed (29) required signifi cant action from the physician, such as directly contacting an outpatient provider or specialist, arranging ancillary services, or calling in a new prescription (Table 3 ).
Despite addressing the wide variety of issues and problems after discharge through telephone calls, there were no statistically signifi cant improvements in utilization or patient satisfaction scores. There was a 17% relative reduction in 30-day readmissions for inpatient discharges in 2012 (10.7%, down from 12.9%, risk ratio = 0.83 [0.59-1.18]). Findings were similar when including observation patients in the analysis, as well as for 14-day readmission rates. We also plotted results for 30-day readmissions on a proportion chart (Fig 2) and did not fi nd evidence for special cause variation with standard Shewhart rules. Similarly, there was no statistically signifi cant change in 14-day readmissions or 30-day or 14-day ED visit rates after discharge (Table 4) .
We also examined these same outcomes in a "per-protocol" analysis. Of patients reached by phone after intervention, 10.4% were readmitted within 30 days, compared with 12.0% of patients who were not reached ( Table 5) . The odds for 30-day readmission were lowered by phone contact (OR 0.86, 95% CI 0.43-1.72) and the 14-day readmission odds were decreased further (OR 0.57, 95% CI 0.27-1.19), although neither reached statistical signifi cance. There was a similar nonsignifi cant relationship between patients contacted by phone and ED visits (30-day ED visit OR 0.78, 95% CI 0.38-1.58, and 14-day ED visit OR 0.54, 95% CI 0.22-1.35).
Of the 51 patients in 2011 with SOI score of 4, 12 (23.5%) were readmitted within 30 days. This compares with 9 (23.7%) of 38 patients with SOI score of 4 in 2012.
Secondary Outcomes
The return rate for Press-Ganey surveys decreased during the intervention period (10.1% vs 12.3%, P = .28). Both satisfaction measures improved, although no individual change reached statistical signifi cance (Table 6 ).
DISCUSSION
In this fi rst of its kind study in the general pediatric setting, we examined the effect of postdischarge telephone calls on the transition home after hospital admission. We found that 20% of postdischarge phone calls identifi ed a diffi culty in the transition to home care and that this particular intervention allowed active problem-solving between the discharging physician and the patient. These results are similar to the 19% incidence of adverse events www.hospitalpediatrics.org reported after hospitalization in adult patients. 1 In our study, a large proportion of these transition issues necessitated a signifi cant intervention, such as additional counseling, contacting other providers, arranging urgent reevaluation, or changing or discontinuing a new prescription. These data suggest that postdischarge phone calls can resolve many important issues and thus can be an integral part of improving the delivery of optimal care to the patient. Approximately 10% of patients reached by phone call had an issue related to their prescribed medications, suggesting that involving a clinical pharmacist as part of either the predischarge or postdischarge transition process also would be a high-yield intervention.
It is important to note that there were no other ongoing initiatives to reduce readmissions during the study or control period. With the exception of the change in our protocol, there were no other systematic changes that would be expected to have infl uenced the results. Most of the physicians involved were staffi ng the service during the entire 2-year period. The patient population was generally the same from one year to the next, noting the heavy neurology subset in both years. General discharge practices from an administrative and nursing perspective were systematically unchanged.
In addition to identifying numerous important issues necessitating physician action during the calls, we also noted a trend toward the decreased health care utilization after implementing the calls, including a 17% relative reduction in 30-day readmissions. The decreases in ED use and rehospitalization did not reach statistical significance. Because readmission in general is relatively low incidence, and because the readmissions that do occur may not all be preventable, it may be that a single-component intervention such as ours is simply not capable of reducing subsequent care utilization. However, if one presumes the observed decreases could be attributable to our intervention, several factors may have contributed to the lack of a statistical signifi cance. Most importantly, with only ∼500 discharges a year, our study was underpowered to detect small changes in readmission rates. Although we did not perform an a priori power analysis and instead used discrete time periods for analysis, a study to detect a 2.5% drop from a baseline readmission rate of 13% with 95% confi dence level and power of 0.80 would require ∼2500 patients per group. Enrolling that number of patients at our institution would occur over years, and introduce other unmeasured variables that could confound the outcomes and interpretation of the results. Additionally, we did not reach all discharged patients after initiating the intervention. Despite up to 3 attempts at postdischarge contact, ∼80% of patients were reached by telephone. Patients who are unable to be reached may be the very group that is most disconnected and at highest risk for adverse outcomes such as readmission. Additionally, several physicians were already making postdischarge phone calls before the intervention offi cially started: the preintervention rates of phone calls started at 50% and rose to 78% postintervention. Although our contact rate is higher than that achieved in a similar study in an adult population, in which 72% of patients discharged from a general medicine service were successfully contacted after discharge, 24 the relatively small absolute increase may have attenuated the effects that the intervention had on utilization outcomes in our study. Repeating this study in a program that currently does not make any attending physician calls to families would better estimate the true magnitude of implementing postdischarge calls.
Our per-protocol analysis is congruent with our primary outcome analysis.
As suggested previously, there may be inherent differences in the unreached patient population that also affect utilization rates, but the univariate ORs suggest that patients who were readmitted or visited the ED were less likely to have been reached by follow-up phone call. This is consistent with the theory that addressing issues by follow-up call might reduce the need for subsequent care utilization. The same power limitations (overall low numbers of readmitted or ED-visiting patients) also apply to this analysis.
Our study has some other important limitations. Although we identifi ed a 12-month period before our intervention as a control group, the quasi-experimental design precludes the ability to prove causal relationships. In addition, our outcome measure of readmission rate and ED use included only our institution and thus did not account for any admissions or ED visits to other institutions, a common limitation in studies that use readmission rate as a quality measure of patient care. Having a single chart reviewer introduces that possibility of missing or inaccurate data without a second reviewer for confi rmation. However, a single chart reviewer also allows for consistent categorization of the issues identifi ed and documented from follow-up phone calls. Finally, the process of collecting de-identifi ed data resulted in an inability to adjust for potentially confounding variables. The rate of return of the Press-Ganey patient satisfaction surveys decreased after the intervention, even though physicians specifi cally mentioned the survey as part of the standardized script and asked families to return it. Health care systems are increasingly attuned to patient satisfaction results and are seeking out ways to increase return rates and improve responses.
Although we did not demonstrate an improvement in return rates, our fi ndings suggest that postdischarge phone www.hospitalpediatrics.org calls may either increase patient satisfaction with the physician or discharge process or shift the return rate toward a more satisfi ed sample.
CONCLUSIONS
Despite growing interest in transition of care between the hospital and outpatient settings, this is the fi rst study to target an inpatient general pediatric population with a postdischarge telephone call. We identifi ed a high proportion of patient families after discharge that had a diffi culty during the transition, including medication problems and changes in patient condition. There was a trend toward improvement in ED visits, readmissions, and patient satisfaction scores, although none were statistically significant. These results are encouraging and suggest that pediatric follow-up phone calls need more rigorous study, ideally in a setting in which they are implemented as a completely novel intervention, alone as well as bundled with other interventions to improve care transition.
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